-induced changes in glucose transporter 4 in rat heart muscle, skeletal muscle and adipocytes. Eur J Endocrinol 1995;133:121\p=n-\6. ISSN 0804\p=n-\4643 To clarify the effect of glucocorticoid on glucose transporters (GLUT) in adipocytes and muscle, we examined the changes of GLUT4 in rat heart muscle, skeletal muscle and adipocytes during long-term administration of dexamethasone and the translocation of GLUT4. The levels of GLUT4 in the plasma membrane and the low-density microsome fraction were measured by Western blotting using anti \x=req-\ GLUT4 peptide antibody. The levels of GLUT4 in the heart and skeletal muscles of rat were unchanged by treatment of dexamethasone. In the adipocytes the level of GLUT4 in plasma membrane was changed, but it was decreased in the low-density microsome fraction. Although adipocytes are less involved in blood sugar regulation than skeletal muscle, this finding suggests that glucose metabolism in Cushing's syndrome is affected partly by a decrease of GLUT4 in the adipocytes.
To clarify the effect of glucocorticoid on glucose transporters (GLUT) in adipocytes and muscle, we examined the changes of GLUT4 in rat heart muscle, skeletal muscle and adipocytes during long-term administration of dexamethasone and the translocation of GLUT4. The levels of GLUT4 in the plasma membrane and the low-density microsome fraction were measured by Western blotting using anti \x=req-\ GLUT4 peptide antibody. The levels of GLUT4 in the heart and skeletal muscles of rat were unchanged by treatment of dexamethasone. In the adipocytes the level of GLUT4 in plasma membrane was changed, but it was decreased in the low-density microsome fraction. Although adipocytes are less involved in blood sugar regulation than skeletal muscle, this finding suggests that glucose metabolism in Cushing's syndrome is affected partly by a decrease of GLUT4 in the adipocytes. Akio Nagasaka, Department (2, 3) and decreased glucose uptake by fat and muscle tissue (4, 5) . Excess glucocorticoids cause peripheral tissues to become insulin resistant. Insulin increases the number of glucose transporters (GLUT) that mediate glucose uptake into the plasma membrane of fat and muscle tissue (6, 7) . It was reported that glucocorticoid decreased glucose uptake and GLUT concentration when assayed by cytochalasin binding in vitro (8) . However, the effect of glucocorticoid on GLUT in insulin-sensitive tissues is not clear.
Recently, the cDNAs of the five facilitative GLUT were cloned (6, 9) . So far GLUT4 has been expressed only in skeletal muscle, heart muscle and adipocytes (10) (11) (12) . It is present intracellularly and is translocated rapidly into the plasma membrane during insulin stimulation; the translocation is operating from plasma membranes to microsomal membranes when insulin is removed (13) . Glucose transporter 4 is thought to be an insulinresponsive GLUT. Now that it is possible to measure protein and mRNA levels of GLUT4 directly in tissues, there have been many studies on the role of GLUT4 in non-insulin-dependent diabetes mellitus (NIDDM) and obesity (14) (15) (16) (17) (18) (19) . Effects of glucocorticoid on GLUT4 protein levels in white adipose tissue and several muscles have been studied (20, 21) . In this study, the effect of glucocorticoid on GLUT4 was investigated in heart and skeletal muscles and adipocytes, when rats were administered the glucocorticoid over a long period.
Levels of GLUT4 were measured in dexamethasonetreated rats by Western blotting using anti-GLUT4 peptide antibody.
Materials and methods

Materials
The COOH-terminal 16 Dex-treated rats showed significantly higher plasma insulin than control rats 0 and 30 min after glucose loading (Table 2 ). On insulin-induced hypoglycemia the reduction of the plasma glucose level in Dex-treated rats was less than that in control rats (Table 3) .
Therefore, Dex-treated rats showed marked insulin resistance.
Percentage recoveries, specific activities and enrichment of 5'-nucleotidase or galactosyl transferase from skeletal and heart muscles and adipocyte
In the PM fraction, 5'-nucleotidase specific activity was 11-20-fold greater than in homogenate from skeletal and heart muscles and adipocyte (Table 4 ). In the LDM fraction, galactosyl transferase specific activity was 7-9-fold greater than in homogenate from skeletal and heart muscles and adipocyte ( (25, 26) . The GLUT4, which is the main insulin-regulating GLUT, is expressed exclu¬ sively in skeletal and heart muscles and adipose tissue (9) . To investigate the mechanism of insulin resis- muscle (20, 21 In our study, although the insulin resistance in Cushing's syndrome is mainly due to both muscle insulin resistance and increased hepatic glucose production, the Dex-induced decrease in total GLUT4 content in adipocytes may affect the glucose metabolism in Cushing's syndrome.
Recently, the effects of GLUT4 were studied under various conditions. The protein and mRNA levels of GLUT4 in adipocytes and skeletal muscle were reduced in streptozocin-treated rats. However, the GLUT4 content in adipocytes was reduced more than in skeletal muscle (27, 28) . The Fig. 2 .
